In Silico Design of Beta-Secretase Inhibitors in Alzheimer's Disease.
Alzheimer's disease is the major cause of senile dementia, flewing out 10% of 65 years old and 50% of 85 years old global population. The major fisiopathologic characteristics of Alzheimer's disease are the deposition of extracellular neuritic plaques and the presence of intracellular neurofibrillary tangles in memory-related areas of the brain. The plaques are composed by the β-amyloid peptide with 40 or 42 residues, result from hydrolysis of the amyloid precursor protein by the β-secretase 1 (BACE-1) on the amyloidogenic pathway, that begins with the BACE-1 and which inhibition is considered one of the most promising treatments available of Alzheimer's disease. In this work, molecular modeling techniques such as virtual screening of compound libraries, pharmacophore-based virtual screening, molecular interaction fields, ADME/Tox predictions, and similarity search were used to design novel inhibitors of BACE-1, starting from structures available in the Protein Data Bank. The results obtained from all virtual screening techniques leaded to 10 promising compounds, which were then evaluated by enzymatic assays, and, three of them showed inhibitory activity of BACE-1 at a 1 μm range.